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Introduction
Cerumen is a mixture of exfoliated squamous epithelium and secretions from apocrine and sebaceous glands in the outer third of the ear canal. Although cerumen naturally helps to clean, protect, and lubricate the ear canal, excess accumulation can lead to clinically significant impaction and hearing loss. In fact, about 12 million people in the United States seek medical care annually for problematic cerumen, resulting in nearly 8 million cerumen removal procedures. 1 A 70% isopropyl alcohol solution is readily available as an over-the-counter product. It is a solvent, an antimicrobial, and a drying agent, which makes it an excellent choice for dissolving cerumen while decreasing the risk of infection within the external auditory canal. To the best of our knowledge, no clinical studies of 70% isopropyl alcohol as a weekly ear irrigation to prevent or reduce cerumen accumulation have been published in the literature.
As occurs in most otolaryngology practices, we see several patients each day who have a clinically significant cerumen impaction. Our patients typically complain of hearing aid malfunction, hearing loss, aural fullness, otalgia, and tinnitus. In an effort to reduce the burden of cerumen impaction on our patients, we devised and tested a new irrigation technique. This study was conducted to determine if regular irrigation with 70% isopropyl alcohol would reduce cerumen impaction in patients who require frequent disimpaction. Previous demonstration, and written instructions that included further visual images. Participants were instructed to perform the irrigation in the shower or over a sink. To deliver the spray, they were instructed to tilt the ear downwardly, hold the device below the ear, place the tip of the device into the ear canal as far as possible, and squeeze the bottle forcefully twice ( figure 1, B) .
Patients were evaluated at the initial enrollment visit and at the follow-up visits at 2 and 4 months. Each visit included a comprehensive otoscopic examination, grading of cerumen occlusion, photography, cerumenectomy, and audiometry. Cerumen accumulation was graded on a scale of 0 to 4, indicating 0, 25, 50, 75, and 100% occlusion, respectively. Assessment for potential adverse events including aural fullness, vertigo, burning, irritation, and infections of the ear canal or tympanic membrane was recorded at each follow-up visit.
Statistical analyses were performed with the paired t test (Excel 2007; Microsoft; Redmond, Wash.) to compare the statistical significance of cerumen accumulation within each group and between groups. A p value of less than 0.05 was considered to be statistically significant.
Results
At the initial visit, the patients in group 1 had a mean cerumen occlusion score of 3.1 (range: 2 to 4), and those in group 2 had a mean score of 3.3 (range: 3 to 4); the difference was not statistically significant. At the 2-month evaluation, group 1 had a significantly lower mean occlusion score than group 2-0.75 and 1.55, respectively (p < 0.0002). After the crossover, the mean occlusion scores at the 4-month visit were 1.15 and 0.95, respectively, which was not a significant difference (p = 0.38). In addition, there were significant differences between the 2-and 4-month scores within each group (table) .
Otoscopic examinations after 2 months of treatment reports on the prevention of cerumen accumulation are primarily observational and/or anecdotal.
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Patients and methods Twenty patients-5 men and 15 women, aged 49 to 82 years (mean: 68)-participated in this prospective crossover study, which was conducted at a private-practice tertiary care otologic center from December 2009 through June 2010. The study protocol was approved by the Institutional Review Board of Sarasota (Fla.) Memorial Hospital (IRB No. 126858-5), and all participants provided written informed consent prior to participating. Eligibility criteria included an age of 18 years or older and a history of at least 2 episodes of excessive cerumen deposition that required medical attention within the preceding 12 months. Patients with previous ear surgeries, active external canal infections or dermatologic conditions, exostosis, tympanic membrane perforations, aural fullness, and/or moderate to severe hearing loss during the initial evaluation were excluded from consideration. Patients were randomly assigned into 2 groups of 10 patients (20 ears in each group). Cerumenectomy was performed with the microscope on all patients at the outset of the study. For the first 2 months of the study, group 1 patients irrigated their ears with 70% isopropyl alcohol once weekly, while group 2 patients did not clean their ears in any way. After 2 months, all patients were examined. Then the group 1 patients were instructed to stop irrigating and to refrain from performing any other type of ear cleaning for 2 months, while the group 2 patients began a 2-month regimen of weekly alcohol irrigation. After completion of the second 2-month phase, the patients in group 2 were asked to continue their weekly irrigations for an additional 2 months so that we might evaluate the safety of the solution during 4 consecutive months of use.
During their respective treatment phases, patients were provided with the solution packaged in a 2-oz plastic squeeze bottle with a unique closed-tip applicator (Summit Medical; St. Paul, Minn.). The applicator is designed so that the spray is ejected from the sides of the applicator and directed to the ear canal at various angles, which prevents it from pushing the cerumen deeper into the ear canal ( figure 1, A) . The tip is closed so that no fluid is delivered directly at the eardrum. Each participant was given verbal instructions, a visual A prospective study to evAluAte the efficAcy of isopropyl Alcohol irrigAtions to prevent cerumen impAction revealed only a thin layer of cerumen within the hairbearing portion of the external ear canal (figure 2). None of our patients developed external otitis, including those in group 2, who continued weekly irrigations after the 4-month follow-up for an additional 2 months. Three patients reported an initial transient burning sensation in the ear canal after instilling the alcohol for the first time. This burning lasted for a few seconds, and it did not recur during the second application the following week. Another patient complained of unilateral aural fullness toward the end of the treatment period; otoscopic examination revealed a dry, nonobstructed ear canal with minimal cerumen, and the symptoms resolved shortly thereafter. No changes in hearing occurred in any patient during the study.
Discussion
Cerumenectomy is the most common ENT procedure performed in primary care. 4 Not only does it involve a significant amount of time and money overall, it exposes patients to the risk of procedure-related adverse events. An estimated 8,000 complications of cerumen removal occur annually in the U.S. 2 These complications include tympanic membrane perforation, laceration of the external auditory canal, infection, pain, dizziness, and syncope. [5] [6] [7] The small risk of complications notwithstanding, patients may be hesitant to seek medical attention for cerumen impaction because of a previous unpleasant experience. For example, Snelling et al reported that sound levels from microsuctioning during ear cleaning can exceed 120 dB. 8 Addams-Williams et al found that more than 55% of patients reported an adverse effect related to ear cleaning. 9 As a result, many patients attempt cerumen removal on their own.
Self-treatment is usually performed with cotton swabs, [10] [11] [12] but some patients attempt ear candling, a practice that persists despite warnings from the American Academy of Otolaryngology-Head and Neck Surgery (AAO-HNS) 13 and the federal Food and Drug Administration (FDA).
14 Patients who attempt self-cleaning risk a self-inflicted injury. A group led by the senior author (H.S.) reported 27 cases of penetrating injury to the tympanic membrane and ossicular chain, 14 of which occurred during cleaning of the external auditory canal. 7 Patients are very interested in ear-cleaning regimens, especially one that can be self-administered and that is designed to prevent cerumen impaction. Most published data do not deal with prevention, only with treatment. In 2008, the AAO-HNS published a clinical practice guideline for cerumen impaction. 2 The authors of that guideline were primarily concerned with treatment, and they noted that the evidence on prevention is limited to observational studies and expert opinion and that prevention warrants further investigation.
We chose the 70% isopropyl alcohol solution as an irrigant for this study on the basis of our experience in using it to assist with impaction removal in the office and as a drying agent and antimicrobial in preventing swimmer's ear. A stronger solution, 95% isopropyl alcohol, has been approved by the FDA as a topical drying agent for application in the ears after swimming. 15 The 70% concentration has not been studied for this indication.
Our data support the use of 70% isopropyl alcohol as a safe and effective agent for preventing cerumen accumulation. We believe its efficacy is attributable to the ability of alcohol to act as a solvent in dissolving cerumen, thereby allowing it to be washed out easily. During our study, we observed that weekly alcohol irrigations did not keep the ear canal completely devoid of cerumen and that patients usually maintained a thin layer of cerumen within the hair-bearing outer third of the ear canal. The presence of this residuum is helpful because cerumen is hydrophobic and has been proven to inhibit the growth of Staphylococcus aureus, Pseudomonas aeruginosa, and Candida albicans. 16 Additional protection is provided by isopropyl alcohol's properties as a rapidly evaporating liquid and an antimicrobial, which prevents a situation in which an ear canal is wet and thus prone to infection.
Patients with hearing aids would benefit greatly from using a weekly alcohol irrigation. Hearing aids push cerumen deeper into the ear canal and compress it between the device and the canal wall. A reduction in cerumen occlusion in hearing aids not only improves amplification but also frees clinicians to perform other services. Verbal communications with our audiologists and hearing aid dispensers indicate that they are performing fewer hearing aid cleanings for patients who perform weekly alcohol irrigations.
An important consideration in interpreting our findings is the different rates of cerumen production among patients. The impact of this variable could be better controlled with a larger study population. We also found it difficult to know for certain how well our patients positioned and squeezed the plastic bottle; we did place significant emphasis on proper technique at the beginning of the study and throughout the follow-up. It has been our experience that most patients understand and perform the technique very well.
Finally, we have found that the diameter of the external ear canal is an important factor in successful irrigation. Narrow ear canals may limit the effectiveness of the irrigator and not allow for adequate irrigation. Unfortunately, patients with narrow canals often require frequent manual disimpactions. None of the patients in our study had a significantly narrowed ear canal.
We conclude that weekly irrigations with 70% isopropyl alcohol are safe and effective in reducing cerumen accumulation in the external auditory canal. We believe that its routine weekly use will benefit patients by reducing the number of office visits for cerumen removal, improving hearing aid function, and reducing the incidence of external otitis.
